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i:^^ ^l-^^l^Ml^ ^l^J^^l^ (3T3-L1 ^ F442A cell) ^S]- ^^ijofl cflefl -^^t> 
M-^i-fl^ 2]-^^^ 1^ a-^l:^^ ^^S^-^l t (cryptotanshinone)# ^S. 

^^^^ yl^> o^l^J ^ ^IS ^^^oll ^ojtq-. 

1 




:£ 1 

-^I^J^^IS (3T3-L1 cell) ^5} T^tW , B]n]-c^]^^ ^ ^1 ^ 
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-^S^^^^ «1^> ^l^J ^ ^^#{ obesity 

treatment with cryptotanshinone } 

1^ -^l^J-^^li^ 3T3-L1 ^^li^oll ^^e^^l-o^ 

^^7\ ^^sfls] 7.\o]^ ^o^^^ A^'^]^. 
^ 2^ ^##2]- ^l^ch^^l^o] 3T3-L1 >llS^o11 ^^el^l-o^ 

:£ 3^ S.^ ^^?]- /?/<9 (Diet Induced Obesity) 

<4> 1^1-^^ 3^:^11^X1^ (cryptotanshinone) # -^Jl^^^^ t]"-^^!"^ «1 ^> ^ll^J" ^ 
^^^ofl ^l^^ll^Ml^ ^l^o^^^lS (3T3-L1 2} F442A cell) ^ 

(cryptotanshinone) # -^Jl^^^^ ?]--n-*>^ ^1 ^> ol] hJ- ^ ^1 ^^^j ^>y#ofl ^ 
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<B> Sl-^>^ 1 



<e> 




H ^^^^^ ^Sl- 57|rq-t]- 

35,^ q-, o] 5,^*1- ^cflojo^ ^^5^ ^S}^ y-^tl- ^^^^ y^l-o^ :^S- 

^]m^, ^^^"^^m: ^1-^ -^-^J-^^ m ^^^^^^ 

[J. Biol. Chem.. 273. 32487 ~ 32490 (1998): Nature. 404. 652 ~ 660 (2000)]. 
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<9> o] oil , ^^i-^^i ^^-§-^>f^ yi^># ^i^fl^i-^ ^1=^^^ tfls^^^ n^'>WM ^3^^ 

^iJZ^^^ojuh >y^> ^^'■-g-# "US.^ s^^^] A^o] ^^l^SJ^^. 

^^^^l-riiM- -^^>^>^# ^A^l^ol ^^^J^l-o^ 

<io> Tc]-stAH , ^^>-S-ol ^^T^ q--^ uji^V ^IS ^ o^l^J-^# ^^^1 ^^>o^ -^l^J-^^li^ 

s} ^^il^ill- ^^^Ml -^l^J-^^li^ ^^oii T^^tl- ^^ol Si-^M- ^ 

<ii> ;^l«jAllioil ;^i^>si #-2.?]: oijui;^]^©^^ Al-g-s|i:^. ^]^o] 

oil o^^> 1:+^^ tJ-^^^ ^l^J-^^la^ 3^1#^># ^?]-?> ^tfl^ 1^ 

^^^l^J-^ t]-^ ^ ^-l^i-?]-^^^ ^>^, A^^^ A 

23-6 



M.^y\ g^^l Tlfl^ofl B]^3] ^1lt>1^l-^l ^5fl^-1^ 

^>ol7.1-I (insulin like growth factor-1) , ^*>o^ ^^5]d^ 

^1 CCAAT enhancer-binding protein-p (C/EBPp ) , peroxisome 

proliferator-activated receptor (PPARr) ^-21 ^ A>ol T^j-^-S] %7\7} ^^^-^1:+. ol ^ . 

Glycerol-3-phosphate dehydrogenase (GPDH) l4 ^1^^^ ^^tJ^^S^i: (fatty acid 
synthase) 2f Jl^^-S^ t^^^^^o] %7\^'C\ . 

<i3> ^ii>^^^ ^fl^^ ^Mli- 7fl^^^>7i o^E-i 71-^1 ^^l^H 

^fl^^ 71^^^^ Hfl-^ Al7>Iif --^>7> 

o_?^=-Ol- Al-g-5]c>| ^7l Tlfl^oll 7fli^>l %l=^ofl o^^> ^^i7> ^1^^ ol Si# 

TT o^Ms^^ ^?]^ y>^^^ ^fl^^ ^^^^ ^ ^> 
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t (Crytotanshinone) o] ^Sj-^^ll Jl^o] ol^# ^ol^j-^o^U^ 3^:^^ 

High Fat Diet^ o]ofl S.^^^^^ DIO Tiy^^^d]] ^]^^ 

^f]-?]- «lT?>o^l^J-^ Tcfe^-xi , i^^>oiixi ^#^> 

(Crytotanshinone) o] ylii!-ollH,> ^ ^lSS^7> ^^j^l-Ji ^ 

<15> ttl-el-^H . ^ 7]^J:A]\^o] 3T3-L1 ^ F442A ^iofl^]-^ # 

<ie> 1^1-^^ E^-g- 2l-*>^ 1^ SAjS]^ (Crytotanshinone) 3f ^Ml^l" ^ 

<17> 2]-^>^ 1 



<18> 
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<22> ^>7l S}^>^ 1 ^ a ^1 ^ 3 ^ S ^ ^1 ^ ^ ^1 ^J-^fl a ^ Sl-# ^ ^11 ^fl ifl oil ^1 ^ 

<23> ojoll, ^ ^i^^oflA^^ Ajel#^ol :^o^^ 3^:£^Al^oll cflel-o^ ^l«J"^fl^ (3T3-L1 
2} F442A cell) ^s]- ^;^ilo11 cflefl # ^^^j-^^D^. ^ o] ^ sj-tJ-^ol ^ 

;^i5fl ^ :£f>, ^^j^^-^lt^ yj^ihoil^^ ^ ^l^a 

High Fat Diet^ ojgfl y] S-^^^o] Z?/^? nj-r-^^l yj^Vo^l^o^ ^ 

^is -^j^fli^ ^^?]- afl-T- -T-^?} ^ 

o^l^J ^ ^1^ ^l^oMls^si- ^^iii- ^t\o^ yli^># o^l^J- ^ ^l^m ^ 

^^>o^ yl^i!^^ ^^oil cfl*} T:+«o^t> ^MlS^ :'fl^ol ;'1-^^>^S1- 

^>S^t+. ^ ^^^ofl itl-^ yji^V o^l«J ^ ^1= ^-^^^ A>7l 5]-^>^ 1^ a-^l^^ 
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n €-2.011 oii«> ^ ^is^ii^ ^ii^m ^ Sil^. 

<25> 1^1-^51 «f^ii*i-^ ^^^^ -f-oi^-^ ^11 ^j-^ . , 

^ ^oi#oii o^eil i^'y^^Ml ^I^J^ ^ SJi^. ^ ^^^^ «l^> oiiHj- ^ ^m^il^ 

^ol AHi yl^^^ -f-Ol7l- 7l-^e>Tl^ ^"^^ ^ll^fl^ ^Bfl 

^ ^ Sii^. ^ ^^^^ 3^S^Al^^ ^^fl oi^> xHl ^ y] 

oi&i 7>^i ^ii^^^ -f-oi^ ^ si^ciK ^ii^imm ^-?-oii^ i-i- A>-g-*>^ # 

^^iK #^^il, ^tl-^il, -g-^11^11 m TllT^^^^il ^^1 Sl^^il ^> 

-g-^>o^ ^^11=1 ut. ^o^m ^tl- Jim ^il^lHl^ ^^il, si-^11, ^^^il ^ 

^^il ^ol i^T-slBl. ole-i^> Jl^ ^il^ll^ 3^S^^l^oil ^o|:£ ^>u|- o]^°] 

;^*> i^^*> ^^^11 ol^oil Dl-^vil^ ^El^llol^ ^3 ^^^il#:£ ^1-g-^i^. 

^o^l- <^J1^> ^il^ll^^ ^^^il. ^-g-^Jl^il. -^^il ^ ^l^^il ^ol eil^Hl^cil 

^^1 ^>-g-Hl^ Sl^;^iloi ^. el^H 311-sl^^ oi^oii 0^2,^ 7>;^1 ^m^]] . ^ill- # 
1^ w^^^K ^^nl^fl, aj-%T=^fl ^ i^^fl ^ol oii^ yl^^ -f-ol# ^fl 

^floii^ ^-g-'^Jl, yl^^-§-^iK ^^^fl, -^^11, ^^^^^fl^^l ^ ^^fl7> 

^^vsjTzi-. wl^^-S-^il^ ^^-§-^il^^ 

o^^Zll- ^m-^ oll^^tllol ^Al- ^o] A>-g-^ 
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^ oli:^. 3^7^]S] 71^11^^ (witepsol) , nj-^^^ , (tween) 61, , 

<26> :^<n 1^^^, o^l# 7flii 1, 2, 3 4i3fl# f]--^^l-7lM- 1/2. 

1/3 i/4Bfl# ^ sii^. ^fl^ ^^^^^ «>^^^Pi^^ nm^^] im 

^1 ^o^^^ ?,^-n-^>Ti^, o]^ 1^ ^o^^^ 1/2, 1/3 l/4«flo11 

5fl^*>T=+. -^s-g-^^ ^^^olU yl-^^^Ml^ o.img i^^i ig/ 

kgOlJZ, 0.4 200 mg/kgolu^, ^j-^ 1-6 2] ^ Sii^. 

^B+oji :^o^^ ^ Sitq-. oil- ^^^^ ^^?]: a^l- 

01=^54^ ^sl ^1-^ ^>^7l ufl^ofl qf-oi ^>^i XI i^v^^m ^ Si 

^ ^o] ^>^ol 01 tl- 

^7>^>71M- Ul-^ Al- Al- J^^j^. ^>^1 A>-g-HlJi, #^>^ol ofl ^^ 

^Ml ^>-§-^ ^ Sil^. -n-S ^tJ-^^-^ 3^ A>-g- ^^(OIIHV, Tj^J 

^ ^1^1) oil Tci-ei- ^t]-^>7ii ^ sii^. ^^>^^^. ^# 

^il^ AHl ^^oll cfl^l-o^ 0.0001 vfl^l 10 ^^%, Ul-^^^>711^ 0.1 1^7] 5 ^ 

23-11 



o^^ ^1-^ ^7]^JS] ^^S] ^-^ofl^ A>7l ojo. ^>^^ i^o^ ol^>^ 

o^l^^ aiS^Sl. ^Jll^^, ^^}^, 

^^^^^ ^^^^^ TJ}^ #, ^S], ^ 

# ^ Si-^D^, ^# ^^^^ ii!^>^^^il ^# 

<31> Oj^K Ul-g-o] ^ A] Oil Oil ^^^>f^ ^^^^1^1 ^^^>3i^l^> ^ ^^^^ 

<32> ^Ajo^l 1: ^.^^aiAl^o] 

a oli]5l Afl^#^ of^^AVoilAl ^^^l-TlM^ ^fl^^l-^rq-. 1^-^^-^ ^1^^ 50 je ^ 24 
(CH2CI2) , oll^o>AllEilolH(EtOAc)l- ^>£^1^ 2S] iL>^ ^ 
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<34> ^^^\ ^[Merck. Kieselgel 60, 230—460 mesh]# 100% n-^>L>-^^ #^^1 

(swelling)^ (5>S5 cm) ol] sfl^ (packing) *1-SJt^ . o]7]o]] CH2CI2 ^^]M 

50 g^ 4:^^ EtOAc^l- n-^>y-o11 ^o]A\ Ajs^ (1 oading) ^j-^i^ . 

^ #^^1 -§-#^1^ i^-S- EtOAc# 10 ~ 20%^ -§-#^>Jl, MeOH/CHCls - 
0/100 (v/v) 50/50 (v/v)^^ T^+^l^ -§-#^1-0^ ^SJi^. ^l^^^^lS^ 

<35> ^ Hl^fl ^^oIl^H l^-^l -^S^?]- ^[Mecrk. Kieselgel 60, 230- 

460 niesh]# oj-g-^^o^ ^Sl^>^i:q^. 100% n-^>L>-^^ (swelling)*! (4 X 

25 cm)o11 (packing) 11+ . EtOAc/n-^^ = 0/100(v/v) 20/80(v/v)# ^^fl-g- 

T3fl^ ^>-S-*>o^ ^Sil^. ^-l^fl#^ S-0\ ^>o> 

<36> rq-g-^ EtOAc/n-^-y- - 30/70(v/v) ^7fl-g-T]fl ■u\oWA^ Prep-TLC# ^^3^>S|i^. 

^> T^-^l^l^H TLC# ^> ^^5] ^4^^>JZ ^^fl-g-^fl^ i^^^ 211 o] 

:i (normal phase)o1lAH EtOAc/n-^>L> = 80/20(v/v)# Al-g-^>Si:+. ^ 
o>M:i^^i:il^>ol:B -g-^fl (5% H2SO4, 2.5% oj-^fljEAl^ 5% oj-u] ^^Vci] ej-ol :B , 87.5% 

^1^#)1- '^>-g-^l-ol TLC #?^llol:^ (plate) # 5J o] (hot plate) ol] A] 7\'^t\o^ ^ 

<37> ^Ajo^] 2: ^Hl^ 

(NMR) ^-^^ ^^5e>^l^. 
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<39> (1) ^^1-^ 

29601JZ ^-^>^^ Ci9H2o03°] ^S.^ ^^^^1^. 
EI -MS (m/z) : 296 (M+) , 268 (M+-CO) , 253 

<42> (2) (NMR) 

IR-NMR (CDCI3) : 6 7.42 (2H. ABq. J=8.0 Hz), 4.83 (IH, t. J=9.2 Hz). 4.31 (IH. 
dd, J=9.2 and 6.0 Hz), 3.55 (IH, m) , 3.17 (2H, br t) , 1.65 (4H, m) , 1.40 (3H, 
d, J=6.8 Hz) , 1 .28 (6H, s) 

<44> 13C-NMR (CDCI3) : 6 9.58 (C-l) , 19.00 (C-2) , 37.73 (C-3) , 34.76 (C-4) , 143.57 
(C-5) , 132.48 (C-6) , 122.43 (C-7) , 128.30 (C-8) , 126.19 (C-9) . 152.28 (C-10) . 
184.16 CC-11) , 175.59 (C-12) , 118.21 (C-13) , 170.66 (C-14) , 81.38 (C-15) , 34.54 
(C-16) , 18.74 (C-17) , 31.85 (C-18) , 31.80 (C-19) 

<45> (3) 

<46> ^^^^^Xl^S] ^^^^^ -^^^ i^w S 1^ 
<47> S]-^ : i^fl^l^T^ 
<48> ^7.}^ :C19H2003 
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<49> ^7>>^:296 
<50> -g-^ : igo-192:£ 
<51> 7>-§-^ : TillEf^^ DMSO 
<52> ^-g-^ : ^ 



<54> ^jaj-^zp. >ll^ol 3T3-L1 2]- F442A A]^^ 10% bovine calf serumO] #t>|ol^ 

3T3-L1°1 Dexamethasone, IBMX, ^# 48 ~ 55^1 ^> ^]^ti\o] 7]^^ 

-n-:£*>Ti^ , o]o] 2^I]1-t:+ ^^1^ Bflof<>fl# fetal calf serum^lf ol^e^o] 
^ Hflojqfl ^Ifl-?]-^}. F442A M]^S] ^l^^^^^^li^l- ^11^ Hfl^^^^l 90%^ :£ 

°] Ttfl 10%°] fetal calf serum^Zf ol^flo] Bflofofl ^ 

5fl¥^^ ^#^> (Crytotanshinone)# ^1 ^^S]- 

^^l^a^^l^tl 5iig/ml^ ^^Sl^l-o^ 1^^?^ Ul^crfl M-^>ut. 9o%oi>y- 

^ >11S7> ^l^ch^ll^^ ^S]-^>7l 71-^1^ o> 12 ~ 15^ ^^1^1^, ^A^A^ 

<55> 3^ 1^ ^l^J-^fl^^Sl- -^:£Al7loii nq-ef xfl^^sif ^e^JZ i^t^>oii^-] 

(Crytotanshinone) Aj-ojo^ wj^:]] ^ ^.^^ ^]^^ _ 
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tfl^^^ ^-T- 80 ~ 90%°1 F442A^^1^7> ^l^ch^^l^^ ^Sl-^>^tll V\A ll^ol ^ 

, ^^^oIl^H ^#?]- (Crytotanshinone) ^ ^Sj-^^l 

1^1-^1 oil ^H-^t] 50mg/ml5Z} 5 ug/ml 7^^^}"^% §^1^1 oil ^^"^^ 5 ~ 

10% oj^l-oj ^1la^>ol -^l^J-^^li^ ^S1-^>S|t:+. 

<57> Z^/C* nl-T-ri^ C57BL/6 male ^§ 4 ^ Research DietsA} D12451 , 45%kcal 

<58> 3 ^H}, ^l«J-Ol ^lluflcHl Iil-:£^l-7ll ^^^V^ Ol^l-O^ #^5 ^ 3711^ ^:£7> 

1^ ^y>^oi T]>°-^ ^^1#^ 1.4yllo11 ^^\^ 31~32g o] o.;^]^]-^!] sji:^ icl-el-A^ . 

yl^> o^l^J- ^ a^l- <^^ol-i7l ^el-o^ ^fl#ol 31~32g ojAVs]^ 3711^^ °1 Z?/(9 

l]>-^:i 16 l]>Sl# t114>^^ ^1-^1^. ^^^8 l]>S^o11^ i^^^l-oflxH ^#f> 
^ (Cryto-tanshinone) # DWol] sl^*l-o^ 50 mg/kg 1^ ISl^ 4^ ^oj- 

Xj^l-oll ^^J-^^ ^o^*>^^n^, 8i]>5^°^ ^-¥-011^ ^^^^ DWT^># ^o^*>^ 

rq-. :f-o^ 4^ :^oil ^^^iz} i^fl^^^l ^^^^\^ ^^t]" i^^^^ ^^1 

% (33.2 ±1.7 g)5Zf ul^^l-o^ 3^S^Alt# ^-^^^ ^^^^ ^ll^ol 12.7% ^ 

-^^^Mi (p < 0.01) (29.7 ±0.9 g)# :io^ yl^># oil^J- ^ ^is^l-^ 
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<6o> 

<6i> o}^7]\^ 

<62> ^^^^^^^ 

<63> :itllol-=_^ 3.1,^1^ 

<64> ^j-o] nil ^ 'g-g-^^^ 

<65> ^Ajt^l 6 : 



<66> 10 g 

<67> 50 g 

<68> ^}^^X\ 40 g 

<69> # ^ 100 g 



<72> °- °- 99g 
<73> ^.^S^'^l t Ig 
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600 g 
240 g 
140 g 
10 g 
10 g 



<75> oflA>ii^T^ 5% 

<76> 1% 

<77> ^O^AV 5% 

<78> ylE]-nlC 0.02% 

<79> T^Al- 4^^^ 2% 

<80> 25% 

<8l> 67% 



<82> ^Ajo^lg. . 



<83> 50 mg 

<84> ^o^^V 5 mg 

<85> u]^e^^o1-d1;B 10 mg 

<86> 3 mg 

<87> <g>y^iXl£]^Al 2 mg 

<88> o>s7iy 30 mg 

<89> 3.^:£Hfxl^ 100 mg 

<90> ^ 200 me 
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<92> ^l^J-^ -Hl^^ 

^l^m ^ Si^ ^w, si-^i-w, ^fl^i^^ ^ 
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[^^%^ 1] 

^\7] Sl-*>^^ 1 (cryptotanshinone) # -^-Sl^^-^^ ^l*^ ^] & ^ / 

o^l^J-^ ^S.^ o]^m ^^n^ Uji^V o^l^J- m/^^ ^l^-§- 
2] 

miltlorrhza) -^S^^^^ ^>o^ ^ o^l^J"^ -^S^ ol 

# l]--^^>^ «1^> ollHj- 
3] 

[^^%^ 4] 

^fl 3 %>o11 Sialyl, >y-7l ^l^J^^^li^ 3T3-L1 F442A ^# ^^^^ ^1"^ 

[^^%^ 5] 
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6] 

^il 5 %>o11 oio|AH, -n-S^^^ ^fl^ IKg ^ 0.1 - 6,000 mg/^ 

7] 
8] 

9] 

^^^il. ^^>-S- ^il^il, -n-S}<?fl, u]^^ ^o^-g-^ ^o^^ ^S] ^f-o^^ o] ^ 

^# ^^^^ ^il^ll 
10] 

^>^o^^ ^-§-5]^ ^^1-^ ^?]-*>^ ^^^^ ^1-^ yl^> o^l^J 
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[^^%> 11] 

^il 10 %>ofl oio^AH, -n-S^^^ ^^o] 0.0001 Lfl^l 10 
[^^%> 12] 

T^3:^>(^. m/Jt/orrh^a) S.^^^ a) § -n-^l-§-^fl ^#^>o^ ^ ^^''^l^ 

^^>^ ^?3"^1-^ T^l-^^ (cryp-to-tanshinone) °] ^i]^ 

[^^%> 13] 
[^^%> 14] 

-^^^^ uji^v 

[^^%> 15] 

^fl 12 vfl^l ^11 13 § ol:^ ^> %>o^ ^5flX-1 ^11^^ B]Til c^]^^ ^ ^1 

ji- s o T!r — I ^ 
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1] 




2] 




-H-3^Si!-A|b (50mg/kg) 
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